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-g- ^4 7m 10 ^ "f-H- 

*fl, 15^ €^ #-fr -B-71 ^llS^nfl, *J -g-ol^ ^ OJO.^, ^-71 ^nfl^ 

^ #7] #nfl #^fl*H 80 'C ^ T ^ 200 t:^ ^r^H , ^ ^-%-7] 

♦ W*Hr i^L^Tll a**** if-*Kr -8-^ ^7>^^-§-Al^ ^ SJ-§-7l# if- 

*}^r ulE}tg -fr^^l ^-7>^^1» ^» StHH, -fi-71-g-nfl^ #7] ^ 

^1 ^ % tflSfi 50-800 f^%o)pj, >a-7l 3^*11 %■ tfltb ^7l Jf 

^ ^-g-71, i^ndl, jibJ^ ^Sfl, #°"|^r ^-7} ^ 
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3 311 

^{METHOD FOR POLYMERIZING CYCLIC OLEFINS CONTAINING POLAR FUNCTIONAL GROUPS AND ELECTRNI 
DEVICES EMPLOYING POLYMERIZED CYCLIC OLEFINS} 
[^<q >Mtr -mi 

<2> x|^7>*| ^> AV<a fo^Alfe -iEl-g- #3*1- o]u}. -^ejs- l+olEej-o]^ JjL 

7]#o] ^S. A>-g-£)ol #^|], 3.7)7} *fJL Jl#o1 ^ tfl-$ ^g^o] ^tfl^o)] n^ej- 

M<& -B-e|^ol^£(Tg > 250 °C)# 7}*]^ tflij* ^o> 7 ]-JL ^th 

<3> olsltb ^-Sflxr TFT-LCD^ ^*Hq-. JsLS^-p-, 4^ 2-l:(multichip 

modules), ^^slS-(IC), <&d% ^|S.7l ^(printed circuit board), €*B^fl<9 -g-*|af|i+ 
t^>il-Eflo](fi at panel display) ^3 #7} ^SS, A>-g-^ ^ ^ 
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<4> JL?]*$ f-^]^ L^L^ ^ 5LB\*& ^-f.^ 7 ^ ^ 

CD, DVD, POFCPlastic Optical Fiber)^ #*Hi*l| , 7)4*1^ ^g-f-, ^^^1]^ ^ 
iL^B^II, *i^f^ ^>7l, IrSj^Ej ^7]^ (Blister Packaging) ^4 ^ °lS-§- c^TflS. 

<5> jub^ ^-e)]^^ ^w^AS^r, -5f7] y}-g-^ l°fl i4Ef\f tt}<2}- £oj R0MP(Ring Opening 

Metathesis Polymerization), ^IM^s] ^-f^-, ^ ^-7> # , 

^ ^^-g-^l^ 3^#, Ni, PcHM-l-^ ^a] #°fl7 r ol-g-sjji 

<6> 1] 



<7> 




<8> 



^"71 R0MP°1] *\]2iS\tz 3Lhc*\ ti}^- fcfl^ 7fl2] o]f^^- 
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-i- oj7l nfl^-^ 1<&^ % 3.71] *i<H*H, ^S. *r*l3. 

-§-€4. 6 14 ^12:^1^ ^ -^(Reaction injection molding) 6 )! 

^ $3. 7}&<L3, AH-^cRr ^c] B)iq(Tenny) ^1 ^«fl ^5,011,730^1 7flA]s) 

<9> ROMP-^l^j 7fl^d^|-7l ROMP-f^fl* Pd Raney-Ni 4 ^ #nflo|] o} 

^ ^MIS *t#3i|fc ^l£7> ^^4. ^.5^ ^€ ^4- #3- 

°>^£r 7fl^£)xl^> <i<?HH 0 l Tg6]x)±=. t+Bj-^cJ-. ^7}^^£S <?M ^ 

-g-^ ^7Rr -g~M #°fl7> SJjl Slth 

<io> ^-7] ^Tg^ ^a.^ WWfe ^iS. ^(LeunaMH s]«fl B)^74l^ ^l^-M- 

3- oi-g.^>^ ^ssl&^-M- ^ ©l*H ^ A <m ^^17> 

a«t Tg7> 140 r^l^-S. ^l^lSWKoinzer, P. et al . , ^ ^ *l] 109, 2243: ) . 
7fl<l^ Af-g-^>^ £-7>x£ ^r£7> ^i^E. Jl^-^ ^*f|7} 

tfjl JijiS|5at|. (Plastic News, Feb. 27, 1995, p. 24). JUS^ ^£ 

7} feo>^-ofl trj-e}-^ %a^o1 #di£|r»}, ©1 ^f^Sflfe -frel^ 0 l*£7> ^(Tg < 200°C)^: 
1°>^ 0 1 ^tflsHjt 7l7^]^ #3E.7> ^=*H -8-°im *3.:ffl3- T&SH^-g-nlN 

<ii> 3,330,8153:^ ^-#711 #»fl<3 ^I^oJa] jlb}^ #51)^^1 ^S*> 

^* 7flAl^>31 $XSL^, O] ^61) <*£r "g-7.>^ 10,000 ^©.3. nfl Jf. # 

&x%. #7] JL&m ^(addition) ^^^S.^ 7\}°]3,IL [PdCCgHs 

CN)C1 2 ] 2 ^r n fl« ^>-8-tb i^Hdl ^W^-l- Jiul^Sa^CGaylord, N.G.; Deshpande, A.B.; 
Mandal, B.M. ; Martan, M. J. Macromol. Sci.-Chem. 1977, All(5), 1053-1070). ^1 = 3^1^ 
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^ -H-Hl^M J^l^l 1^^(171- ^cKKaminsky, W.; Bark, A.; Drake, I. Stud. 

Surf. Catal. 1990,56,425). 
<12> <a#3iL5. :n-g-7>r7r #7>r -g-5.3. aH-^M ^Wlirr ^Bl€- Wft, 

# ^ ^-71 X^l tfltr -£-^4- ^1^^ *fl4,831,172J^r tfl* 

^-^^ ^7>A]7l^ teAl#s.«-^l (BCB)^l^ -B-7l^eJ 

<13> ^-§-711 ^iHdl ^ ^*M3 ^ ^s] 7>*| # 

7H, S|-t!|-a| #5} 3 ^ atf. ^113,330,815^ ^ ^-§-7] 

*S<>1 ^^>7fl ««| tcj-H}- €r^h^o] 10,000 ^-*fl«- ^7l7> <H^^i=r. 

<i4> o]a]^ €-*0« ^*}J17> ^ 7} £<y^ i^L^d! 

MlH^l^, Ji5)ltU>.3. ^^Hf- ^sq&^CFink, G. et al . 



Macromol. Chem. Phys. 1999 , 200 , 881). ^4 °1 ^^-^ ^31 ^r*V^ 

(polymer chainH JE^S^M- ^^-o] £ <y^ -a^l^l, <£ 

ci5> tj-s ig-igo.^, ^15,179,171^ <Hl^€4 _Q.e|^ SriM-fi^M ^-#^1 

♦ *r£*Rr a o^* 7flAl*>Jl oj^cll, <>1 ^«1M -H5l^ ^r^m^r 44f ^ -H-71^^1^- 
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afla&slfe tl^AS. Irt^^H, #e)a^3 ^ £ #4- ^MJ-^S. zn}*l 7fl#s|*l 

°l^^r ^8 ^-§-71 SL^s}- <*0^3|=7l, *M|^7l, S^r ^7l» 5L^- 

^ i^->d! ^r^^ f^8" 1 3H tfl^ ^ ^«5E|^^c|-(Risse et al., 

Macromolecules, 1996, Vol. 29, 2755-2763; Risse et al., Makromol. Chem. 1992, Vol. 193, 
2915-2927; Sen et al . , Organomet allies 2001, Vol. 20, 2802-2812; Goodall et al . , *1^- 
*1 ^15,705,5033:; Lipian et al . , *1^-^ *)l6,455,650Jl) . 

°<H£:^ [Pd(CH 3 CN)4][BF 4 ]2 ±2-^ ^ afl^Bfls icJ±VQ 

*Rr ^ #3. <^(exo) SL3. JiL^CSen, 

A.; Lai, T.-f. J. Am. Chem. Soc. 1981, 103, 4627-4629). 

BHl(Risse)s}- ^(Goodall) *]^*) *fl5, 705,503^ ^^7} Mr 7}*}±± 

2cJ£idl tfl^o] <ffli(endo) ^l^^tl ^SS 7fl^*>Jl ^cf. 

tflw] 1/100S ^ 

liEflH;] o]-4^7l» 5.^-^ IciL^* f^*Rr ^trfl-g. r£rg 

z\] rflti] OV 1/KXWH 1/400 77}*}*] ^°.3, *}-%-■&} JL ^ ^ #nfl ^A}» 7} 7> 
$i=K el^9l(Lipian) ^1 3$ ^^S] *|]6, 455, 6503^1 3:^*11 tfltil tfls. 
#^1^ ic^idl^ f*^^ 7flAl^ji &ovf, oHl^y]^ ^ ^ 3)-g-7l 

♦ SL^sRr ^vjl nj^^l- ^4-^1^ =L 5% ofl 3^-3- M-E^cf. 
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:20> jEtb e}3£|<£ ^o|j (Sen, et al., Organometallics 2001, Vol. 20, 2802-2812) 

<Mfe [(l,5-Cyclooctadiene)(CH3)Pd(Cl)]^r PPh32)- ^ ^ Na+[3,5-(CF 3 )2C6H 3 ]4B- 

<4 <gvfr S#t.fls ofl^^s iiil^ ^Sffe #-§-°iH tflti] °f 1/400 ^ 

£2] 3}-^ Al-g-^j-c^ 40% ^ 6500 ^Tfr^S- 7>^1 

^M) ^1 (Risse et al . , Macromolecules, 1996, Vol. 29, 2755-2763 

[(ri 3 -ally)PdCl] 2 ^ AgBF 4 S^cr AgSbF 6 ^ Af-g-sH ^llHl^lS IciL^ ^W<^ 

60% ^£3] ^ <g-8r 3H tfl-sfl ^.jl^o^o.^, f^l^l £-7}^ 0 l 12,000 

JSLofl Ir^Jl, tflw] 1/50 sj-^ #nfl^ ^>-g-^^. #"fl« *H3= ^V^tt 

-8--S- ^*}s\7] ^)^-o] ^o.^. <g-^^ SWRisse et al., 

Macromolecules, 1996, Vol. 29, 2755-2763; Risse et al . , Makromol . Chera. 1992, Vol. 193, 

2915-2927). ^ , #"fl *m #^*fl tflti] #nH<#_o^^r S^l-fM 

€- ^ ^-§-7l» ^iL\fi ^*»* ^7l7> 0^1}. 

22> Z^Hsl ^ ^-§-711- X^Kf ^rBfl^ ^^-ol] ^ 7l##^ f^-§r, 

^-7>^, ^flA>-g-^ ^o\)*] ^-§-3} O.S Jl^)^ £^ ^^171^1 
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<23> 



^ 2j-g-7l» ^^1^ 3|-§-7l» S^*>*1 Sg^f IcJiifl 

fctt^HJ ^ #5^^ (oxidative stability)^ 4-^*>3I , ^sHH^l -f^r^M* 
(toughness), ^r3^°l ^ £f-£Rr 31^^ #31^1 -?-7> *fl 

all^Kr 3H*=h 

<26> ^ 5E cj-^- ^-^^r t 2 -^) , ^-3}- ^ 7l^ (substrate)^ cfl^b ^ 

<y=J-i£ ^ ^--§-711- if-^ al*^ ^ell^Tfl ^-7} ^12^* *0*«Hr 

c28> ^. ^t^oj sc tj-s. ^^s., s^oi^i^ se^ ^5.^(muiticnip 

modules) 4 #*H^lH ^]--g-€ ^ S^, ^ ^--§-7l» 5£^>^ JLB^ #31^31 ^-7> 



<24> 



*W ^-^^r ^ 2)-§-7]» i^>^ iciLxdlTil I£ ^-Sfl ^ 
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<29> 5E ^ ^^^^11 SH 7) *fl (substrate)**)] *r 9X 

<32> ^-71 ^-^^r ^*>7l £ ^ ^-g-7l» S^Rr aiel^ -fr^Zil ^ 

<33> i) ^>7l S}-«H=] IsL ^4 ^SRr ^B^7>>» ^--B-^-fe 7^ 10 

^ ^ «*fr ; 

<34> ii) 15^ #± -f-B" -fM »US#^; ^ 

=36> -ft-7] -§-*!) ^ ^71 #*fl ^# **|*HI 80*C ^ T ^ 200*0 £rS«1M, ^ 

^-g-7l» tg-^Kr ^#^§- 5L^m -§-<*! ^ ^-7>^^-g-A]^ ^ zj-^. 7l 

^ #7] -8-71-g-nflsJ -8-71 -§-«-" # ^r^l f^ofl tfl-gfl 50-800 

^, ^71 %■ ^ofl tfltt ^"71 ^-7>^^1^ 50% ol^oj, ^ 2)-g-7l» 
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<38> 



1) 



<39> 



[-0-(A)-0] n M(Rl) 2 - n 



<40> 



<41> 



M^r 10^ 



<42> 



n 



■ & 1 JE^ 2o]Jl; 



A^r 1 20^1 ^ SEfe 7H ^ <g?Q, o}^ f o>^, ^)^, 5Efe Si, 

Ge, S, 0, N ^ *N]5. 3L^>^ SE^r 7>*1 ^ o>^, £*H^°1 



R 1 1 ^fl^l 20^ 5E^r 7>x] ^ s&fe «]^d; ft^Hr 

5&tt ^msl^l 3 vfi*l 12^ a1#S<£^; ^SK^kS. SE^r ^ 

^3*1 ^rdb^ 6 ifl*l 40^ o}^ ; ^Efls. 5L^>^ 6 ifl^l 40^ o>^ ; ^- 

SK^S S=fe ^ 7 Lfl*] 15^ o>^(aralkyl) ; SEfe 3 vfl 

20^ <&7l^(alkynyl)6]^. 

3=th #7l ^S^AS. ^lS^, ^>^o] 100,000 o]Aj-oi ( ^ ^--§-7l» 

^-Br SE«: ^-7] O.^. afl^Tr, 100,000 ^ 3)-g-7l» 
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t§ ^-^Til ^-7} f^]* jl-fcfrS afiS"^. . 

100,000 Jl^-7>^ 7>^1 ^ ^--g-7] ^--fj- jh£)^§ ell ^7^| 50% 

<50> ^oflA-^ ol-g-5)- ^BflA]^^ 80 °C ^r£6||^ 13 

^-S. 0 Jr^W^r &*4^Sr .^1^1 & on}, o]<^ ^ 1^ ^^AS ?] 

i^Hd! ^ ^-8-71^ <><M£:^ #"B4^ ^-Ji^-§-ol #*fl %^7,>e| 

7> oje]^ ^*fl ^7>eH i^n^ o]^ ^^-o] ^^cf. n*eH, ^W-S-^ 

^7l ^^ol O.S.^ -H^v^S] f^7} ^* 5£^. 

<51> ^. ^<>1H ol-g-S)^ ^nfl A]^^, i) e>7l 2}-^ IS. X^S)^, ^g^Rr 

a>^^^- ^--fr^ e|?KE.« 7>^I 10 ^ ^ ^"-n- ii) 15^ ^-R- -fi-7] 

<52> 1) 

<53> [ _ 0 _ (A) _0] n M(Rl) 2 _ n 

<54> ^-71 IbflJfeJ, 

<55> M£ 10^ 

<56> n^r 1 SE^ 2^1 ZL; 
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<57> 1 vfl*l 20$\ ^ S=fe 7>*| ^ ^FM, ^^m, SLtt Si, 

Ge, s, o, n ^ ^jBfls. ^*vfe 7\a skl Wl^l 

<58> R l ^ 1 ^) 20^ 2.^ 7>x] ^71]^, SE^ W]^; ^JH* 

2^ ^l^^l 3^1 12^ ^^iS. SE^ *1 

«r£)*l ^ 6 vfl*] 40^ o}^; £^-*H=- 6 ifl*] 40^ opg; h]- 

SE^r ^ltsl^l ^ 7 15^ o>^(aralkyl); Sife 3 
*1 20^ ^^(alkynylHtK 

<59> #7] xfllS^fl^r « *r -R-71 

<eo 2) 

<61> D(R2) 3 _ c [X(R2) d ] c 
<62> 5}-«H} 2<^H, 

<63> 15^ 

<64> c ^ 0 ifl^l 3^ ^^o]^; X ^ ^i, HL^r ^i«>]jL; 

<65> d fe, X7> ^i ^-f l^lal, X7> ^db^l ^S-f , 2oH, X7> •^Bl-g-Sl ^"f 3<>] 



R2^ 2]-Z| e^^- 1 vfl^ 20^ 7H ^ , <£^*\ , 
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g& 7 15^ 6>^(aralkyl); SEfe 3 20^1 ^l^(alkynyl) ; 

BBK^r^r 1 103 #m S^r 7>^1 ^€ HbH^t 1 *fl*l 103 SE^ 

7>*1 M IH^D^ 5 !; BeK^sK^s. ^ 3 ifl*l 123 *1 

HB] ( ^ is . *m3*l i£^r 6 403 6>m)€€; 

H^(^r^4iS- *|%^ ^^^1 6 ifl*] 403 *Hi^H)^; HBH^Hfc^ 

i vfl^-i 103 ^ 7>^i ^ BeK^is. *m€ ^ 

3^] 123 X|*3.*Kl)-M-*l; HBlC^^S € 

^ 6 vfl*] 403 o>^)^S.Alo]ji; oH Z^3 ^1^7] SE^r 7>*1 ^ "SS.^ , J£ 

<67> (3^H 3) 

<68> (R3) 2 D-(R 4 )-D(R3) 2 

<69> ^"71 5*-*H 3<*)H, 

^ D & R3^ 2}-^ 2<M ^3tb R 2 3 3-f3- 

<71> R 4o_ 1 tflT.) 53 ^ SE*r 7>7.] ^ , ^l^, J£^r V)^] ^3±^±5L *} 

«:€ HL^r ^m^l^l ^ 3 123 a]#s.^; ^3*^3. iE^b 

^ ^4i*r 6^] 203 o>^ ; be^ t^iS *1^3*1 7^1 15 

3 ^^(aralkyD^l^. 

c73> (S^M 4) 

**> [Cat] a [Anion] b 
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<75> 



<76> Cat^ 1^ ^r, 2^ ?H^r^ ^o]^-; ^ o]S- oj:o]^ ^-fr*>fe 

^^>^ 7>^i 15^ -^-7i jwi-oi ^ ais.^; 

<77> Anions -^-71 1, SE^ 3^4} 2^ ^ IH| ^}t\) wfl^^ ^ 

^1^°]^, MHS, ^^Ml^lH, [SbF 6 ]", [PF 6 ]- f [AsF 6 r, ^ 31 °1 H 

(perfluoroacetate; [CF 3 C0 2 ]~), 3£ji|.^_$_3.H3.3i|.2.v-flolH (perf luoropropionate; 
[C 2 F 5 C0 2 ]-), s|#^--2.S.^-^5)]^H(perfluorobutyrate; [CF3CF2CF2CO2]") , *l#3.Ti)HH 
(perchlorate; [C10 4 ]-), ^5l-^^1^5E.t|lc>lH(p-toluenesulfonate; [P-CH3C6H4SO3]-) , [SO 3 
CF 3 ]-, Ji^ll*, ^ •SrS.^S. sl^s}*] ^ ?yj±31<yjl3- °1^<H*1 ^°-5-Jf 

<?8> a4br ^ ^^l^rsf ^-o]^-o) 7 fl^& M-eHH , <>1#^ cat^ aniorH ^7|^AS. 

#^ol sj^ t£^5L^ ^*H^4. 

<79> aJ. 7 ] 4^) ^oj^-g- 5L^>^ ^-7l^ [NH(R5) 3 ]+, [NH 2 (R 5 ) 2 ] + , [NH 3 (R5) 1 ] + , 2. 

^ [N(R5) 4 ]+ 91 <&5L^', [PH(R5) 3 ]+, [PH 2 (R5) 2 ]+, [P^CRS)^,!^ [P(R5) 4 ]+ S.^^; 
[C(R5) 3 ]+ °J ?>^ > [H(0Et 2 ) 2 ]+, [Ag] + , [Cp 2 Fe] + SL3. o]^o]# ^ (c^HH, # 7 ] zj-z}- 
^ R5^ 1 203 ^ 7>x] <£z], ^-S-^l^-S. A]t^ 

^! <&sH^S 5£fe ^1^^] ^ 3^1 12^ aH-s<M; ^-5.^5. *1 

40^1 o>«a ; ^-s^jls. *}% se^ oVS; ^sH^s ^ 
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7 tfl^l 15^ oy^(aralkyl); 5Exr ^S-^l-^S. o>H:^ SE^ -€1. ^>^)-^S. 

<80> %7] 4^1 lBflo]B SE^r lHM^MH7"h *}7] 4a 3*-*H 4b5. 

<8i> 4a) 
^ [M'(R 6 ) 4 ] 
<83> 4b) 

^ [M'(0R 6 ) 4 ] 

<85> ^7} 3}-^H 4a, ^ 4b°lH, 

<87> R 6 o. -g-s^^^; ^.^O.^. ^^^7^^ ^1^^] 1 20^ 

7>^1 Sl^r ^1^; J£^r 3 

*1 12^1 ^sK^S. HLfe &±.^ 6 vfl^l 40^ a}!!; 

3 ifl^l 20^ *m 7>*] ^ Sej^^^^-A] SE^ 18 48^ SE^r 7>*1 

^ B^<>vm-^^i7> 6^^i 40^1 a>^; -&s.3iiL3. ^msj^i & 

£r fhM* 7 vfl^l 15^ o}!:i&(aralkylHi}. 
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<89> 



1 #6fl tflSfl, 15^ i^Sfe *f|l2:#*fl 1 ifl*} 3 g #7l ^#^o^ ^71] 

«fl^^^ *r 5Ufe ^-o]^ *)]^Kr ^ H^] 2 #-§: 
<90> a. i^o] tgogofl rtf-s^, #^-4 ^^Hr ^-&*}» f-fr^Rr ^#^» 7>^ 10 

^ f-B- 15^ ^ ^-B- -R-71 ^ ^lS^tifl ^ ^"71 a^q. 

t}-g-, ^-71-g-nfl ^ >£ 7 1 ^Dfl ^^fl^l 80 TC ^ T ^ 200 ^r^H , 

^ ^}-g-7l» ic2iL« ^-•t#^r -g-^-i- ^B^^-g^i}. # 

7l T7> 80 TC ^ T (^rS.) ^ 170 r^l «V^"3|*H, 80 t) < T 

^ 150 TC^l ?H ^ »>^*>^. 

<91> W]-^-^^-7lS.^, -#7] -£}-7}-§-nfl7> ^#^.5.^^:, ^fS^t, »^ , ^ 

ZL ^#3. ^0.3.-^ ^<£t}. ti>-g-^ ^ -B-71-g-n})^ ^7) -g- 

^ ^3 # T^*]] ^ofl tflsfl 50-800 f^%<»]4. #-§-31^ ^l-g-pflsl #7} 

$4)ifl«||X) ^S^Br^l, #<H, -g-^ ^ * ^ 50 tfl^l 400 % 

5E^ 50 ifl*] 200 %2) <&°.3- o]-g-€ ^ S^. 

C92> ^-71 #nj) #7l ##*fl 7]^O.S- -#7] -g-^ # ^ 

tfl«l 1/2500 1/100,000^ <&<L3_ ^pg^. °]^\% ^ ^ ^-g-7l 

» 7>^1 ijilffl ^^-§-A] o]-g.^ #^^o)l Hl*fl «<fi 3^ £r 

#^o]H J7«-t.>^ ^ jl^^ ^l^M *fl2:^7l ^tb ^^-g-^]Ai ^nfl^-g- 
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#7] ^Sfl -§-^ ^ # #^tflal 1/5000 1/20,000^1 ^^>-§->W ^ 

<93> ^-71 *)^°) ^^fr^r 10 ^ #°]^# 15^ S.^ 

4-5) 2tJHM *>M-^ ^^(yM^l#S.[2,2,l3^H-2-<ffl 

(bicyclo[2.2.1]hept-2-ene)) 5LWtt ^r^l* 

<95> ^<>|] #7] ^ 2j-g-7l» ^-fr*Kr i^SHM 5|-^-#S) 

c96> q-^7]» i^rRr ic^^r SflS, ^ £Ul, ^ ^^Tr 

:97> -a igx$c>) Gj^H ^-7] ^ 3}-g-7l» i^L^l *}7] 3^ 

38> (S)-^ 5) 
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100> #7l 5*)}*\, 

101> m^r 0 vfl^] 4^ ^^o]5i j 

102> R7> R 8 > R 9 ) ^ R 10 ^o} qo]5, ^ 3)-§-7l» M-^xflt^, 

7]oH, R7 > R 8 ( R 9 ^ R 10 ^ a-^s. 4 12^ is}- SE^r n. 

SL^r <£4l^ 6 24^ ^E}* ^ 

ios> ^-71 ^7l^ ^i; 1 20^ ^ SEfe 7>x| ^ <£z]; ^ 

^ 1 ^fl*l 20^ SEfe 7\t\ ^ ■S-S^(haloalkyl); 1 20^ ^ i£^r 

7 r *l ^ «&?fl^; 1 203] SE^- 7>^1 ^ 3 *fl*l 20^ 

^ 7>*| ^ ^m(alkynyl); 3 vfl*l 20^ -*J«g 7>*1 ^ 

(alkynyl); ^5fl^, SMli, *3.:a, ^S.^?))^, H^r ^3.^1 ^3. ^]^r^) 

TIM- ^ 3 xfl^l 122} Al#*jL<£2j; ^1^, ttSJfll, 

^•S.^, ^-S^l^, 3E^ -S-S^l^S ^1^7^ 6 40^ 

d >€; ^ SfrW, ^31, SL^r ^-5.^1^5. 7i 

uj- ^1 ^1 ^ 7 ifl*| 15^ oV^(aralkyl)* 

104> #71 ^ ^-§-71^ *>i4 ^4i f ^l, SEfe Jl-i-^ 

*rfe ti ] ^sf-^rii: 7] (non-hydrocarbonaceous polar group) 0 l^, 
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10O-QR12, -0C(0)0R 12 , -R n 0C(0)0R 12 , -C(0)R 12 , -Ri 1 C(0)R 12 , 

-0C(0)R 12 , -R n 0C(0)R 12 , -(R i:l 0)p-0R 12 , -(0R n )p-0R 12 , -C(0)-0-C(0)R 12 , -R 11 

C(0)-0-C(0)R 12 , -SR 12 , -R n SRl 2 , -SSR 12 , -R n SSR 12 , -S(=0)R 12 . 

-RUS(=0)R 12 , -RllC(=S)R 12 , -RHC(=S)SR l 2 , -R n S03Rl 2 , -SQ3R 12 , -R n N=C=S, 
-NCO, R n -NCO, -CN, -R n CN, -NNC(=S)R 12 , -R n NNC(= S)R 12 , -N0 2f 



^ R12 r R « /R « / R12 

-RnqoK _ N / _rii N ( -oc(0)N x 

^R13, X R13, X R«, X R 13 > N R13» 



R O O O OO 

-RiiOC(0)l/ 1 — SR 12 -R"SR 12 -OSR 12 -R^OSR 12 -OSOR 12 

\ " 11 11 i! ii 

R 13 O » O » O O > O 



RiioJnun / R 12 /R 12 /OR 12 y ORi 2 R1 2 0 

-R110SOR1 2 _ B / _ R11B / _ R11B / _ B / | |, 

0 . X R 13 > X R 13 > X 0R13, X 0R13, -t^-C-R 13 , 



/°\ /R 14 

R« O R 12 O R 12 O -/-V ~R 11 C-C X 

x I X R13 

R' 2 



-RiVc-R 13 , -|!j-C-ORi 3 , -RHM-C-ORI 3 , J.12 R13 , 



0 R12O O R12 0 OR* /OR 12 /OR^ 2 

V V if II I II -P / — R 11 P —OP / 

-C-N-C-OR 13 , -R11C-N-C-OR 13 , \QR1 3 , X OR 13 > x OR«, 



/OR' 2 ft /OR 12 ^/OR 12 H/OR1 2 H/OR1 2 
-R"OP( -p( -R"P( -OP( i3j -R"OPf , 

106> ^- 7 ] 2j--g-7l^ z}-z}-<3 R ll- 1 ifl*] 20^ ^ 31^ 7>x] <£Q; 1 tfl 

20^ 3E^r 7>x) ^ ^-S-^(haloalkyl); 1 20^ ^ Sfe 7>*1 ^ 

^n}^.; &±.^ 1 2021 SE^- 7>*1 ^ ^-S.^:^^; 3 20^ ^ £Efe 
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7>*1 ^ ^l^(alkynyl); 3^1 203 3Efe 7>*1 ^ ^.^^(alkynyl) ; 

-ss^a, irs-^m, tst?Ns *ms)7iu}- ^m^^i # 

£r 5 vfl^l 123 Al^-S.^; ^71^, «S^fl, ^ 

^]€S)7m- ^m^^l ^ ^4i*r 6 ifl*| 403 o>^; ^ <&23, ^1^, 
«3-<M, te^^i, fSt^l^S ^^SjTlM- *m3*l ^ 7 ifl*| 153 

o}^(aralkyl)<>H f 

107> z^o] R 12 ( R 13 > W R 14 6. -g-s.^; i tfl^ 203 ^ SE^r 7>*| <£ 

^; l tfl^l 203 7}*1 ^ ^-S.<£^(haloalkyl); 1 *fl*l 203 ^ 

SE^ 7}x] ^ <&?fl\i; 1 203 2^ 7>*| ^ ms.^^^; <£4^ 3 ifl*l 

203 ^ 3^ 7W ^ £7l^(alkynyl); 3 203 ^ 7>*1. ^ ^S.^ 

7l^(alkynyl); <£^, ^1^, fe^a, ttS^^d, ^ ^^7l^S. *1 

3rE|7ii4 ^ 5 123 a1#3.<£^; <&7l\i, 

^-s^l^s ^l^Tiq- ^ 6 403 

^71^, te^, ^S-^rTfl^, ^ms|7m 

^hS^r 7 ifl*] 15^ oHWaralkyl); £^ ^"i^M , ^^1, fe^KS.^ 

:108> 1 oJfl^q 10^ ^^r 0 14. 

109> J$ 7 ) -g-^^r ^ ^-§-7]» if^Rr 3°fl ^ ^-§"71 * 

3^ M«7fl #^13 -g-^ ^3 # 301-% ol^olcf. 
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no> 



n^H, ^ofl *\o]5. =lj$ z|-8-7l» 3£%*>^ icJiia^l ^ 



*j)n>0.3. ^2:^ JlS. tfS. 3)-g-7]l- i^Hr iciL^7fl ^IMfiS. *fl2:^ 

o]^ ( ^ t\-^ ^ ^ » 5L^>^ i^L^Tfl ^T^l^ ^ 3"§-7]» 

JIE)^ #31^7)1 ^^S. SE^r ^ ^§^31 7> «T= 

aJ^S. 100,000 7}^ ^ 5>Z4. ^7> ol-g-^M ^-sj-^#o.S. 

^1]^^ ^-7>^ 100,000 vfl*| 1,000,000^5. 2^*Rr ^-^^K 
ii2> v%^*\ ^aflcfli*. ^ 4-§-7]# 3E^*Rr 3^74) ^-7} ^ 

^ ^-7>^o] ^ ^-g-7l7> Sr^Tfl ^-7> *flS7> 7>^t*. 

all 2^ 0.3. *flS£]^r ^ ^-§-71 ♦ SL^Kr iciL\Jl7fl ft^lt 

^ ^ =8 S3. -B-^^7> ^Jl, ^ #S7> -^r^>4. St!" °1 f^flfe ^l-^^l 

&°1 ^fls] 7l<£(substrate)4) ^€ ^ ^3, 5&fe ^4 ^ 7^ 

(substrate)*!] ^ ^ . ^^"^ f±S a>-§-^ ^ ^SS. ^ 

°1 -t-^H, s)S^1^7l^r ^Sl-Cmultichip modules)^ ^ ^4^^fl 
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afrflfr §>7l 15. S^l^ S)^H# SKRthH 70 ifl.*l 1000 nm^l 



U7> iO] AloflA^ 

H8> n y ^ 4^" 550 nm«lH ^5)^ ^(fast axis)^ ^^^-o] jl, 

U9> n 2 ^ 4# 550 nm°lH ^1 IJ-^ 

L21> ^-7] %n o]«^ ^Jg-£. ^ nx = ny > nz (nx *]^r ^ 

(slow axis)^ #^1-01^1, ny ^ ZL^ ^(fast axis)^ -g^-i^ jl, nz^ ^ IfrtN #^*) 
* ^fbt}. o]e^ ^j-flj- o]«j-^ LCDCLiquid crystal display)^- ^l-Elw. c-f- 

311 °1B (negative C-plate) ^ W H# €-§--£-3. <>l-g-£] 7H ^^}t^. -g- ^ofl aj-eig, 

•22> o]^ ^A]c|f J§.*H £ 15) -M^Ml ^-g- 

7l#(standard Schlenk technique) =^-o] ^ 7]#^§: o}.g-3:><*j ^Al^j-^cf. tJ}*>7] ^ 



115> 



(^*N 1) 



116> 



R th = A(n y - n z ) x d 
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^ i^H^-^-S^ a^f-^ 400 3f 600 ^HSt^* A}-g-*}$ o.t^ , 1H MR-Br 300 MHz°iH n 
e]JL 13C NMR^r 75 MHz<*IH f^Sfl^ GPCCgel 

permeation chromatography)* 0 l-§-^r3. #^1^4 (polystyrene) &it°.S. 
*>$tr. TGA ^ DSC^ ^ ^ TA Instrument (TGA 2050; heating rate 10 K/min)» °) 

24> #^-^^r potassium/benzophenone^H ^f- ^ t) ^ 

^ CaH 2 <M ^ 

26> 2 L jl^-^h§-7H DCPD (dicyclopentadiene, 256.5 me, 1.9 mol), o|l€ 0 >3€ 

3HH Cgr^El^, 405 roe, 4.5 mol), ^l^.^ (3.2 g, 0.03 mol)* 220 
°C?W *^i=f. 300 rpm-5-S. 5 a]^o> i^X|3Q ^ ^5.5^ 4*)^ 

**3r*|3. 31*^** °l-g-*H 1 torrS ^-arV^ 50 TC«*IH 

(^#: 57.6 %, ^4i/«a£=58/42). 

27> 1H-NMR (600MHz, CDCI3), 6 6.17 (dd, 1H), 5.91 (dd, 1H), 3.60 (s, 3H), 3.17 

(b, 1H), 2.91 (m, 1H), 2.88 (b, 1H), 1.90 (m, 1H), 1.42 (m, 2H), 1.28 (m, 1H); <*\±.: 6 
6.09 (m, 2H), 3.67 (s, 3H), 3.01 (b, 1H), 2.88 (b, 1H), 2.20 (m, 1H), 1.88 (m, 1H), 1.51 
(d, 1H), 1.34 (m, 2H). 

28> feofl 2: «a£gl*l 5-^^1-2-^^^^ tflfH1>i 31 = ^1 

2 L JL<a-ti}-^-7]«Hl DCPD (dicyclopentadiene, ■&S.bJ*|, 256.5 ml, 1.9 mol), *fl^o>am 
(<£j=3*l, 405 m.e, 4.5 mol), = (3.2 g, 0.03 mol)* ^ ^ ^r£f 180 
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^HJ-*13. ^tf. <^l-§-§H 1 torrS. 50 t)^l^ 

(^r#: 85 %, ^j^/^l5.=41/59) . 
iso> 1H-NMR (600MHz, CDCI3), <ffl;£: 6 6.17 (dd, 1H), 5.91 (dd, 1H), 3.60 (s, 3H), 3.17 

(b, 1H), 2.91 (m, 1H), 2.88 (b, 1H), 1.90 (m, 1H),1.42 (m, 2H), 1.28 (m, 1H); 6 

6.09 (m, 2H), 3.67 (s, 3H), 3.01 (b, 1H), 2.88 (b, 1H), 2.20 (m, 1H), 1.88 (m, 1H), 1.51 

(d, 1H), 1.34 (ra, 2H). 
i3i> 3: 5-^^.V)l-2-?>^^-^l- -¥-fH1^fl^ 

132> 2L JL^-^H DCPD (<£JE=*M*1, 180 mi, 1.34 mol ), (JUNSEI, 500 

mi, 3.49 mol), i§H^5.¥|fe (2.7 g, 0.025 mol)^- ^ ^ ^r£» 190 °C7}*] 300 

oj-g-^ 1 torrS. ^#*H 80 °C«1H ££4 (*r#: 78%, 0^/ 

£=55/45) . 

133> 1H-NMR (300MHz in CDCI3): 66.12(m,2H), 4.09(t,2H), 3.17(s,lH), 3.04(s,lH), 

2.92(m,lH), 2.20(m,lH), 1.90(m,lH), 1.60(m,2H), 1.40(m,4H), 0.94(t,3H) 
i34> 4: 5-:b^£ya-2-7>^a^y «M Qfl^iBHs.^ 

i35> 2 L ^U^-^H DCPD (U^-e)^, 67.32 mi, 0.5 mol), ^ o>a.^S)|olE {*%?\^ , 

163 g, 1.0 mol), (0.23 g, 2.1 mmol)^- ^ ^ 200 T^M 
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4. o]^! torr 3L ^» 2 *H ;§*H 190 "coll^ -MM- 

£SWr# : 65 %, <^r±:/<a£=56 / 44). 
136> 1H-NMR (300MHz, CDC1 3 ) : 67.32 (m, 5H), 6.15 - 6.07 (m, 2H), 5.11 ~ 5.04 (m, 

2H), 3.02 - 2.88 (m, 2H), 2.96 & 2.20 (m, 1H), 1.92 (m, 2H), 1.52 ~ 1.22 (m, 1H), 
1.38 (m, 1H) 

13?> ASl<^ 5: &-JnJg.Vll-2-^o>All^olE^ AZ- 

138> 2 L ^l^-§-7H DCPD («a\E.s)*l, 248 m£, 1.852 mol), ^^Ml^HS. 500 
me, 4.63 mol), ^H^S^lfe (0.7 g, 0.006 mol)^- ^#£r ^ f£f 190 tJ*M #^4. 300 

^l-§-^H 1 torrS. ^» 2*H -S^-SH 56 TJ<*M 49^M- 

(-r-i-: 30 %, ^ji/<as.=57/43). 
i39> 1H-NMR (300MHz, CDCI3) : 6 6.17 -5.91 (m, 2H), 4.15 ~ 3.63 (m, 2H), 2.91 ~ 

2.88 (m, 2H), 2.38 (m, 1H) , 2.05 (s, 3H), 1.83 (m, 1H), 1.60 - 1.25 (m, 2H) , 0.57 (m, 
1H ). 

t40> teofl 6: (allvl)Pd(acac)^ *flS 

wi> (allyl)Pd(acac) sJ-fM-^r Imamura (Bull. Chem. Soc. Jpn., 1969, Vol. 42, 805) 
2f Jackson (Aust. J. Chem., 1978, Vol. 31, 1073) ^-*H] n}5f ?!\z=$\<%t\. 
[(allyl)PdCl]2 (1.83 g, 5.0 mmol) 4 dfci#o}.XJ)^o}Afl£iflole (i. 2 2 g, 10 mmol)* 250 mL 
4}3l3(schlenk) #^3.^1 ^S]-^. M (50 mL) * ^ ^rSl ^ 1 3 
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£ i>^l^. 1 AlL^ -&*m *\}7]*}3- (80 TC/0.04 mm) <fl ^«fl £*r"& 

(allyi)Pd(acac) 3^1- (85%, 1.04 g) # 
142> ^Alc^l i: rq^g.g.pim 5-^^j-2-?>^^^- gfljj^gflj^] tS^ : 

PdCacac)? . S#t.fl6)l tfl^ l/2-g-ttl) 



ymol), i=H€ 6 >^21tt B)lB^l^(^a^#^5.3i]^)a.5)lolm (17.6 mg, 22 umol), H^a> 
ojfl^^M, (3.0 mg, 11 pmol)# 250 mL 3 ^^t}. o] s^ 3 6j| 
5 mim ^ ±r9l ^ #7] ^lS^l 1<M 5-^^-2-^>4^^^r ^liH 

^EflHCMENB, lOmL, 55.6mmol)« #£:<*fM $jI «>-§- ^riE» 90 °C3, #^4. 90*03. 

^ -M* ^ ^T^Sgrf. 90 TC<*H 18 aI^j a>-g-A] 

^1^^ ^>-§-g-^^ ^-£7> ^oj-xl^L 10 A]^> o]^6|)i=. IDL^}7l ^ 
£3. ^^4. 18 «>-§- ^^1 50 mL t-^^: ^ ^<H*l ^rSl 4s 4^ 

80 t)5. 24 Al^s.o> ^fj}^ 5-^1^-2-71-4^ # "llil^l^ 
7.06 g (^^ ^7l§ 67.5 f^%)« 

^m^l^Efla^ ^(#pfl: Pd(acac)g . JiUflolB S^lHI tfl^ 1/2#«1) 
145> *}7] S. 1^ ^s). £o] Pd(acac) 2 ^W-g- tflti] 5,000:1 -§-«]£}- 10,000:1 -§- 

Sfal, W£ri# 100, 110 °C3- 3^ aH^ulfe ^X|°fl 13f ^oj^j. ^ o. S 



143> 



— sf 0 ] < £M)*1 # c fltl Pd(acetylacetonate>2 (acetylacetonate =acac, 3.5 mg, 11 
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Mw 


Mw/Mn 




(mL) 


(mol) 


(ic) 


(h) 


[g] 


£%] 






4U|afl 1 


MENB(IO) 


5000/1 


90 


18 


7.06 


67.5 


185,100 


2.16 


^^Ml 2 


MENB(IO) 


5000/1 


100 


10 


7.98 


76.3 


166,300 


2.15 


3 


MENB(IO) 


5000/1 


110 


10 


8.30 


79.4 


149,400 


2.45 


^A|<m 4 


MENB( 17) 


10000/1 


110 


10 


13.57 


76.3 


155,800 


2.13 



147> 



Pd(acac)^ . JjLg)l<>1S ^#*1H1 l/2-j-wl) 



148> EL?}o] wv>> o>6|j^ ^uflo] Pd(acac) 2 (4 rag), ^^^^^^ ^B^l ^ ( ^ ^^-SLS. 
2\M)tL$]°}m (21.1 mg), H£]AHtS«!^£^ (3.7 mg)» 100 mL f-sfia^l t^^Ml ^ 
#^5.^ 5 mfrg. ^o^cf . 250 mL -f-E)-^3.<*J| -#7l *j|2:<m l^H 5-hz.^-2- 

*l)lH^fl = (10 mL)^ #^<ffl 20 mL» #£:<*IH ^Jl #-g- 80 tS 

. 80 ^-g-^-i- ^r^l-g-^^l ^<a*Kn. 18 Al^g-oj. ^V-i-Al^cf. is Jf. 

50 mL -i-^-i: ^o] ^o\& ^Ml* ^ 3s ofl^of) 

^aa^. °] ^^#^r -fi-Bl ^7lS ^-SL^-oJM 80 °C 

3. 24 Al^o> 5-^^-2-^^^^ tjfl^ofl^Blle.^ ^-*J| 6 75 g (Jp.^ ^ 

31 #^=71$ 66.8 l-7>^(Mw)^r 100,400 ^ja, Mw/Mn^r 1.93^1^^. 

!49> ^AHl 6: ELj^JJgjSl: ^^Ld 5-^M.^l-2-7>^^^> ^La^g^r] 
Pd(acac)? . tjgflolJE. ^gflgfl tfl^H lj^HjJ 
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150> 



cl^m^^-e- 31 M^W^S-^ ^ )iL3H B» 8.8 mg (11 umol) 3 



^ x\]£\-5}jL±r ^]o| lai)- ^tiV-g-i- -^a^H 5-^^-2-^-i^^: 

ofl^Ellso) 7 43 g (JjLO^ ,£*g=s|) ^7l§ 71.0 ^*%)* ^>^(Mw)^r 

184,500 °l3L, Mw/Mn^r 2.08°1 $X^. 
isi> ^aHI 7: cm^gpflia- -g-pflon^ 5-^jj.vn-2-^>^^-M- pfllHl^ll ^ £1 ^(#pfl: 

Pd(acac)g. ^.gllolH ££#gfl<*fl cfl^ 
152> 100 1CS *\)<i\i5}3_±r 64 #^-§-^- 

^Al^>c^ 5-ii^-2-7>^-€^^: ^^l^liM 3^ 7 95 g (Jfo}^ ^^=7]^ 76.0 

QSX^. £-*>^ (Mw)^r 181,800<>l3l, Mw/Mn^r 2.13 ol&tj-. 
153> ^Aloj] 8: cj-j-^.^ -g-PfloflA-^ 5-^^-2-^^^^ tfllHl^Bllii.^ 1^(#pJ) : 

Pd(acetate)s. ^.gfl^H 3:#p)H1 tfl^ 1/2-j-wl) 
i54> Pd(acac) 2 tfl^H] Pd(acetate) 2 (2.5 rag, 11 ymol)» 3J-§- ^]^^>3L^ ^a]6)1 1 

4 ^-«J^ ^ .2.3. ^«>-§-^- 5-^^-2-^>4^^^> il1^]H5] f^-*f| 8.95 

g (¥<£€ #^7l§ 85.6 ^%)Mr QSX^. (Mw)€- 195,300^131, Mw/Mn^: 2.3 

<>l$m. 

(allvl)Pd(acac). H&llolg. S#p1H1 tfl^ i/2-j-al) 
i56> Pd(acetate) 2 (allyl)Pd(acac) (2.7 rag, 11 ymol)» ^>-g-tb ^ afl^Kafe 
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3] 8.5 g ^ #^7l§ 81.3 #^%)» <3&i=K (Mw)^r 185,000*1^1, 

Mw/Mn^r 2.2 °1&t}. 

157> ^,^H1 10: ^#^,g.pflE}- .g. P fl<4 -f^^s. 90 TC«H>q 'flS.gj^l 5-^^V»-2-7>^ ^-M- 
p|1^ofl>iEflg,^ PdCacac)?. J^H^ ^IHHl tfl^-^ 1/2-^1) 

158> s.^. 0 ] o>6|]^| Pd(acac) 2 (3.4 mg, 11 iimol), 

(17.6 mg, 22 iimol), ^^^>°1#S^^5E^ (3.0 mg, 11 ymol)» 250 
mL 4}fe ^^^cf. °) #21-^3.^1 c]t££l^ 3 m«» ^ ±t9l ^ <#7] *\) 

S<*f| 2*\}*) ^lS.Hl^ 5-^li^-2-7y4€^ *)llHi3l = (10 mL, 55.6 mmol)» ^8:<*)1 

^ *];-§- ^£1- 90 90 t^H 18 *1# wV-g- ^ofl 50 mL fl-f-'ffl^: i#<^ ^ 

#1- -fM 3. ^3>H *1*£.€-<>1H 80 "CS. 24 Al7>^o> TdSisH 5"^ 

M-2-7>4^^ «±e|h2] 7.03g (^^ ^r^l %-^7}& 67.2 ^%)» £ 

(Mw) 167,898 o)jl Mw/Mn=2.3 ^1^. 
i59> ^^Hl ii: ^f^jfl- -g-Pfl^- ^m-^S. 100 °C°fl*l ^5.^^] 5-^^.Vil-2-7>^^^> 

^^^n^^la^ ^(#pfl: Pd(acac)^. JSUflolB. S#*1H] tflg>oj 1/2-j-H]) 
ieo> ^ 100 r ^sM?j ^ ^<q^>j7^ ^a]^] 104 ^O-S. ^ 

-i^l^H 5-ic^-2-?>^^AV ^ ^0^3)^0} 6.9 g #^7l^ 66 ^ 

^=%)» ^^cf. (Mw)£- 157,033o]Jl Mw/Mn=2.4 0)14. 

6i> ^aHI 12 ifl*1 14: ^€-^^°im -S-nlHl^ ^th-^S t£sH1 gfcj; 5-^J£va-2-^-^ 

a> ^-^ofl^Bfla.^ 1^(#pfl: Pd(acac)£). JlgflolB. 3:#p)H1 tflg>c^ 1/2^1) 



102^^p 
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162> §>7l S 2<^1 M-Bful- ^^MIS^ <#7] *\]2i«\) 3«\]*\ 5-^11^-2- 



7}-^^ JfTg^^s (BENB, 20 mL, 100 mmol)» A>-g--s>3i 90, 100, 120 °CS. 

i&aW?l ^[^}JL^r -MaHI 13}- v^SLS. 5-i^Jiidl-2-7>4 

163> [S. 2] 





(mL) 




(h) 




Mw 


Mw/Mn 


tg) 




12 


BENB(20) 


90 


18 


14.02 


72.1 


186,200 


2.07 


13 


BENB(20) 


100 


10 


18.43 


95.0 


157,100 


1.88 


14 


BENB(20) 


120 


4 


16.30 


84.0 


130,000 


1.85 



164> ^AHl 15 uflx] 17: ^^S. Wl tch^ 5-^^.^l-2-7>^-tj^-M- ^ 

ofl^Efls^ Pd(acac)?. ^.gflolB eW<^ 1/2 

165> §> 7 ] S 3^1 aItt Qo] ^^-g-nfls. #3.3. >M (10 m4)-t- a>^--5>ji 

90, 100, 110 °C£- ^}^}JL^r ^aH] 12<4 ^^tb IJ-Hi £.3. -M^S}- 

^ 5-ic^-2-^>^^-i> ^-^^^^2^ ^-Sfl-I- ^1S§]-^JL, ZL 13 1 M-^iflil 

166> IS. 3] 



1 £ 










Mw 


Mw/Mn 




(mL) 


(r) 


(h) 


[g] 


[%] 






4JA|°i| 15 


BENB (20) 


90 


18 


12.86 


66.1 


149,400 


2.02 


-tt*|<H| 16 


BENB(20) 


100 


18 


14.37 


73.9 


138,700 


2.00 


-M^MI 17 


BENB(20) 


110 


18 


17.28 


88.9 


113,800 


1.96 
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167> £X\d§ 18 u» 19 : #^Sfl ^^J£Qfl ^ 5-±*L\l\-2-¥Y^^l -g-^ofl^Bfl 

PHfacac)s. ijgflalg. tfl^ 1/2-j-Hl) 

168> *}7) S. 4ofl M-Bfq- SX±r £<>1 #^-g-t.fl S rfltil f^tt]# 

2:1 3. *>JL, ^£-2E* 90, 100 135. €3W*l Xl-^^fe- %.<£i& ^ o. 

s. ^^-^-g-i- ^a]*H 5-2hJ±^-2-^^^^ ^^l^iso^ ^^|* ^is^ji, =l m^- 

169> [S. 4] 



-V- £ 


(mL) 


1^*11 J/ 


(TC) 


(h) 






Mw 


Mw/Mn 


[g] 


[%] 


is 


BENB(20) 


2/1 


90 


18 


11.66 


60.0 


128,100 


1.94 


19 


BENB(20) 


2/1 


100 


18 


15.69 


80.7 


120,300 


1.93 



170> 



171> 



^>H1 20: 90 °C^^ 5-^^-2-7>^ ^-M- g^M^l 

^(^nfl: PdCacetate)^. ^.^I^IB S#pTH1 tfl^ 1/2^1) 

J=eM ^ o>o)]a-1 Pd(acetate) 2 (4.5 mg, 20 umol), ^m^el^ 
l-^S2)l^)i5flo]m (32.0 mg, 40 pmol), l2i4 0 ltS^H^ (5.6 mg, 20 iimol)^- 
250mL 41 #H^5L<*f| ^-S}^. °] «-^3L^ c]t^m (5 mi)^r ^ ^91 ^ -tf 
7} ?$\2i«\} 3*lH 5-^^-2-7V4'i^-t> M^r^S. (20 mL, 100 mmol)» -tf^H 

«>-§- 90 vs. -%r%t\. 90 tq#s.s.^m^- ^ ^^*H ^171 

10 Al^V oj^ofli=, SBi^] <H3-§: ^^4. 18 *m ^ofl 50 mL #^<21* 
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■§• -B-el ^7]S ^ei^-i ^^--2-^-^)1^ 80 24 a]^o> ^s^H 5-iiM. 

\fl-2-7>4€^ ^MH^s^ io.02 g 0M€ #^*f| 51.5 ^§=%)« 

SS^. (Mw) 153,033 *]3L Mw/Mn=2.4 olcj-. 

i72> &A]dn 21: rm^.*im -g-p^ ^^Srs. loo x:^*\ 5z±£M=2=Z&£%£. -^im^ 

±5ti^zL PdCacetate)2. :&3MH l/2#*0) 
173> 100 °CS. ^sH^l 3* ^^tt -M*H1 20 3\- »^SL3, ^^-tiV 

-fr* 5-^^-2-7}^^ ^§^31 = ^ i 8 .04 g ^=3] #^7l 

^ 92.8 ^^cf. £-7}^ (Mw)^r 148,200 °l:a, Mw/Mn^r 2.2 ^]^^. 

174> ^aHI 22: ^#5.^1^- ^-nfl^- Ir^grS 90 5-^^.\H-2-^>^_^^> ^iHT^Efl 

a,<3 (allvl)Pd(acac). J&gflom ^HHI tfl*H l/2#*0) 

i75> Pd(acetate) 2 ^H^l°11 (allyl)Pd(acac) (4.9 mg, 20 umol)» *}-g-tb ^|]^^>J1^ 

<g*H 20^ ^-£-3. ^^-g^ ^li^l^ ^ 

^1 12.06 g (Jf-^ #^=7]^ 62.0 £&*=K (Mw)£- 142,000 ^31, 

Mw/Mn-8- 2.5 ol&tj.. 

176> ^aHI 23: #-f-<a -S-pTHUI 5 -^^vfl-2-7>^^A> pflj ofl^^- 5 -^^.yi1-2-7>^ 

gj^L^gj^M^ S^I^HJ Pd(acac)?. $%±m 
i77> c^o] ^ <£dj]^ Pd(acac) 2 (1.39 g), ^v\)^o}^^ 3lH5H^( W^.S.S.^'d) 

iUiMS (7.29 g), HelA>o]3.^^5E^ (i.28 g)» 500 mL 3 31 3. #^3-^1 ^SJ^ 

300 m£» tfl*g ^ ti>-g-7H -#7] loflA^ *fl^ 5-^^.^-2-7']- 

^^a> pfl^on^E)]5. (1046 g), 3^]^ *fls€ S-^i^-T'V^^^ ^MH^l^. 
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(3082 g), WSll (8300 g)^ ^ #JL M*V-&}#a\ 80 °CS. 80 

^fl-g-^ tfl^-g^H ^og^ 90 Al^o> ^^Al^cf. ^-g-o] ^sjs)^ «>-§- 
$^5L7} ^f>^cf. 90 a]t> ^ofl ^-§-^- ig^ji 10 kg^l #^^^r -§-^* s}^ 

^ -s: 3zf^ ofl^ofl :f-oj*H «^ <g£i=K 

S ^g&H 3*r3b ^^l* ^.£.£-<HH 80 °CS 24 a]7>^<?> #g£\-d\ 5-iciL^-2-?H^ 
^a> ^^ofl^Efls^ 5-^^-2-^^ # ^-^6)1^1 = ^ 2.2 kg (Jf'Sm 'Sr'M 

#^7l§ 53.8 #^%)» £5^. ('Mw)^r 115,000 o]JL, Mw/Mn^r 1.6 ol&th 

78> ^aH] 24: ^#^5.^)13: -£-p]H1*I 5-^^.^-2-71-^-^ ^ *V p]11H1^b)1=.^ 5-^JiL^-2- 

7HH3^*> ^W(#pfl: Pd(acac)^. jLgfl^lB dE#pflofl ^isl-^ l/2-j-fl) 

79> ^E)-o] o>6i]A] Pd(acac) 2 (6.0 rag, 20 iimol), ^Hm^^ ^lH^]i(^l^ 

^S.^^)^.^o]h (32.0 mg, 40 ymol), He)A>o]^^^^ (5.6 mg, 20 ymi>l)# 250 
mL 4=1313. -f-^VSm. o) #^a<^l ^#S.S.^l^r 5 ra£» ^ ^91 ^ ^7} z\) 

S^l l^l^i *llS€ 5-ic^.>dl-2-^>^^^: ^I^^^e^s. (9 mL, 50 mraol)^ *H^1 3^ *\}2z 
^ 5-2n^.idl-2-7>^^^3: flo)liE|2(10 mL, 50 mraol)» ^-gr^H ^JL *>-g- 100 °C 

3. 100 °C5L k)W5L5L^& -g-*fl» ^ sl^H *f|7l-sBli=h ioo M 

*1 ^33^ aV^-g-^^ ^^£7> ^B^t}. 18 A]?i ^ofl aV-§~g- ^^Ji 50 mL 

l-^-ffl^- -g-<^ sl^^b ^ 4^ «^m^l ^f-^H €^ ^^#^r ££4. 

°1 -B-s) ^7lS ^e-H sl^tl: **<M* ^-2-^1 ^ 80 °C5- 24 a1#^<£ ^ 

«H 5-i^iL^l-2-7l-^^AV ^]^on^Efle^ 5-^^-2-t'1-^^a> ifH^l = ^ ^-^*fl 

16.02g (^€ %^]^ 83.7 ^*%)» ^OT. (Mw)£: 182,300 ^ji, Mw/Mn 

2.13°15W. 
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180> 



25: t3 #5.5.^3- jfcjM tt-ZrS. 110^ 5-^^.Vfl-2-^m^^^> gfllHl^i 



Eflg^ 5-^Jg.Vll-2-7>^^^ g^fjj^i^ g±H^flj Pd(acac)?. ^gjjgl^ a#pfl*n rfl 

1/2^-un 

I8l> ^^£1- HO tS 3}^ ^l^*>Jlfe 4JA]ofl 24^ 5-ic^.^l 

^f^flfe 17.8 g (^<3€ #^=71^ 93.1 ^^%)o]ji, (Mw) £ Mw/Mn^- 

164,600 ^ 2.43 <>]&^. 
182> ^,aH1 26: IfESS 5-^^.^l-2-^ 1 -^^M1^om^l ^ (#^fl: Pd(acac)s) 

i83> 250 m£ f^al #7l »1S<^1 5^) 5-i^i*d!-2-lHi 4^1 31 °1B (5.0 g, 30.1 

ramol)^ (10 mim M^SS^. °1 W^3.«\) ( 3 ra £) ofl ^-oi ^ufl^. 

Pd(acac) 2 (1.83mg, 6.0 ymol), S E^olg^^^a (1.69 mg, 6.0 iimol), ^ ^^€ 0 > 
^s)^- El]HB}-?]i(^lBf^^^.^2fl^)Ja^] 0 lH (9.64 mg, 12.0 prnol)* 18 ^l^t^^ 

90 °C °1H M$&&*\ ^r-g-Al^cf. wV-§- 18 *m ^1 ^"71 ^}-§-#^- -a)-^ oflT^ofl 2=03 

65 °C£. 24 ^1^'?> ^S^-o^ S-ia^-^-^^Hl^l^S 4.79 g-§: 

(^r-ir: 95.8 ^*3=%). of f^s} ^>^(Mw)^ 203,000 *)3L, 

Mw/Mn ^g- 2.6°15a*=K 

84> ^aHI 27: ^qfl -fHN>H 5-^^-2-°^ oMlBflolg,^ ^ (*§H1 : Pd(acetate)s) 

85> 250 mt ^€3. l-e^H^l #7] 531 5-^li^-2-^m<>M]3H:§. (5 mL, 30.9 

mmol)3f l-?-<3 (15 mim W-°^\SX^. °1 t5}iHi c]fssi^ (1 roO<H] ^-^1 ^»fl3. 
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Pd(acetate) 2 (1.4 rag, 6.2 ymol), H3AH#3.«Q-gi^ (1.9 mg, 6.8 ymol), ^ 
o}^^ ^llHe|-7]i(^l^l-^S.5l]^)^.el]c»lH (10.9 mg, 13.6 umol)» 4 
o> 90 Tl°\)*\ HL&is}^*] vV^r 4 #7] *>-§-l-^: <$&-§r*\) ^ 

^ ^qo) <£9X*%. °1 -B-^ ^71^. s^-& 5^*0 » # 

65 24 ^m^^ #3^H 5-^^1-2-^:^ «M 3] ©I H ^*f) 4.45 
(^: ^<y^ %-^7}& 86.7 °1 *^(lhr)^ 279,618 °l-n., 

Mw/Mn ■& 3. 23^]^^. 

186> 28: ^B^Ld 5-^^-2-93-^^1 Bll^lS^ ^ (#^fl: Pd(acetate)?) 

187> 250 m£ #B^H°f) #7l ^S^l 5^ 5-^^-2-^ <>M 3MB (5 raL, 30.9 

mmol)^ (15 mO« ¥^£4. °1 #^3^1 ^3.3. *M (1 m S>)o\) i=-ol ^ufls 

Pd(acetate) 2 (0.7 mg, 3.1 ymol), Hi^H^s.*!^^ mg ' 3 - 4 ymol) ^ ^M 0 * 
^b}^ BflB&l-7l^(^lBf#^S.4^)^.^olH (5.4 mg, 6.8 ymol)» 6 *|#^<£ 90 

°c <*IM jz^a] ^H-Ai^rf. 6 *m ^ofl #7] tiv-g-i-* aq-*^ *«8«H 

£-°tH 65 °C3. 24 A^Vfoj &2l?>\c£\ 5-^^.^1-2-^ «>M 31 °]H 4.70 g^: (*r 

M=7l§ 91.6 ^%%). ol -gr^CMw)^- 484,033 °}3L, Mw/Mn 

188> -^aHI 29: #^<fl -a-pfloM 5-^^-2-^ <>M1 31 ^IH^I (#°fl: Pd(acetate)?) 

189> 250 M #^a^ #7] 5^ 5-l&:>i^-2-^1L<>H|3HB. (5mL, 30.9 

mmol)4 (15 mC)« ^^4. °1 t^#s.S^ll3: (1 miH #*fl3. 
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Pd(acetate) 2 (0.46 mg, 2.1 umol), Ss|aH #3.3^3.^ (0.64 mg, 2.3 iimol), ^ i=Hl 

m^Bl^ BflSB)-7li(^lB}-#^S.2ll^)^.5|lolB (3.6 mg, 4.5 iimol)» 8 

91 90 °C<%*\ M*Vi5}&*\ ^V-g-Al^^. *V-§- 8 ^1 #7l ^r-g-l-i: <4|3:#<*f] ¥^ 

^S^^M 65 VS. 24 Al^o]- ^^o} 5-^iL^-2-£lioMl3HH£l f^Sfl 4.44 g^ £5$ 
^ (^r#: #^1 86.5 °1 f^l^l ^}^(Mw)^r 472,666 

Mw/Mn 3.03°l&t}-. 

190> ^A14 30: jaW-frTlifl 5-2r:^1-2-^^]^olm^ : Pd(acetate)9) 

I9i> B.*V7]7\ aL^-§-7H #7l afl^ofl 50} 5-^J±^-2-^1i aHHHB (5 mL, 30.9 

mmol)4 -fr^M (15 mO-i- -f-^V^. °1 #-§-7H ^tSS^t (1 mEH ^r<?l #1S' 
Pd(acetate) 2 (0.7 mg, 3.1 umol), SBl^HS5.^^5L^ (1.0 mg, 3.4 umol) ^ ^im 0 } 
^s]^- 3] B5}-7] ^(€^#^-2-^1 ^ ) jjUfl o] E (5.4 mg, 6.8 umol)* 6 ^l?!^^ 

130 tJ*IH HOV^A^ aV-g-Al^tiJ-. t£-§- 6 aItV J^ofl ^-71 sq-^ «fl ^-^-Sl- 

^ <£9X^. °1 -a-Hl ^7lS ^-*fl« ^1^" 

65 tS. 24 Al^o]. ^-g^ 5-ic^.idl-2-^:l^lE)lolH 4.51 g^: ( 

^-g-: Jfto^ %^7)^ 87.9 ^§=%). <>1 ^^1^1 ^7>^(Mw)^r 368 , 200*1 -0. , Mw/Mn 

£r 3.1101^4. 

t92> 31: 01^-^-71 tfl 5-^^1-2-^oMlEflolEol (#pfl: Pd(acetateb) 

L93> JEMlr7l7> ^.^^-§-71^1 #7] afl^l 5^1 5-^1^.^-2-^:^ ^Hl «11 °1 H (5 mL, 30.9 

mmol)^ *^<S (15 m£)» ^^s>^q-. o] a>^ 7 |ofl ^#5.^.^ (1 ntfHl ^<?i #*fl3. 
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Pd(acetate) 2 (0.7 mg, 3.1 ymol), H^Afol^-s.^^^ (1.0 mg, 3.4 umol) ^ xi) tifl^o}- 
^S)^- B)]B^l^(^#^5.3jl^)^.^]olH (5.4 mg, 6.8 ymol)* ^^Jl 6 ^m^<£ 
150 V «H*\ JawH^i ^Aj^r].. tiV-g- 6 ^7] «>-§-#^- 4*3' ^ 

■^-^^^ 65 tS. 24 Al^fo]. :£s*H 5-i^i-Ml-2-^6HlBflo]E ^*|] 4 . 17 <g$t}- 

(<r#: #^31 #^7]^ 81.2 °] #^1^ ^>^(Mw)^- 273,500^1^1, 

Mw/Mn-c- 3.42o]£ch 

194> 32: ^1^^-71^ 5-2n^.idl-2-$j-^oMlBfl^S^I (#*fl: Pd(acetate)?) 

195> im&7l7} .H<&«H-7H1 ^-7] ^IS^l 5^| 5-^.e.^l-2- , &^6Hl Ell °1 B (5 mL, 30.9 

mmol)^ l-f-<ffl (15 ^^^4. °1 #-§-7H ^fSSit (1 lntH ^r<?l #*fl3- 

Pd(acetate) 2 (0.7 rag, 3.1 pmol), H^W^S^i^ (1.0 mg, 3.4 pmol) ^ ^H^ 0 } 
^e]^ EflB^7]^(^#^^]^)iLelHH (5.4 mg, 6.8 umol)» ^^^31 6 ^1 
170 ■C'^l^ ^is}^ i£-§-a1^c].. tiV-g- 6 ^ W ^l^ofl Jf<3*> 

^ «^ *1 S^M: -^-Bl ^7lS. ^ 

J2-£-°1H 65 °C5. 24 Al^o> £3^0} 5-iiJi^-2-^m o M13Hm ^*)1 3.82 g-i: Q9X^ ( 
^r^^l *^7l§ 74.4 <=>] ^^]^ ^-7>^(Mw)^r 175,400^Jl, Mw/Mn 

^ 3.52°1&4. 

l96> ^-*H1 33: ^g-g-Pim -R-pfl^ ^th^£ 90 5-^^-2-93-^ <^MlEflolB^ ^ 

(#nfl: (allvnPd(acac)) 
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197> 



Pd(acetate) 2 ifl^H (allyl)Pd(acac) (1.48 mg, 6.0 umol)» ^ 



^] 5.60 g (^€ ^HNl %-*$7]& 56.0 ^^tq-. (Mw)£r 141,000 ^3., 

Mw/Mn^r 2.3 ^9X^. 

198> ^A]<4i 34: gj^j ^1^3 5-^a.Vll-2-^^^^> pfllHI^Ells.^ 5-^^.^-2-93-^^ 
^l^olH^l ^Mfr (#*fl: Pd(acetate)9 : . 5-^V>1-2-7l-^^^l- ^^^^^1^/5-^^1-2-^ 
^oMlEflom=l/2) 

i99> 250 in* 3313. 1-^3.^] ^SflS. 13} 5-^^-2-9}^^^ 

= (5.89 g, 38.7 mmol)4 Aj- 7 1 *)lS<*ll 5^ 5^i^-2- < £m<>Ml3HS. (15.0 g, 90.2 mmol)4 

41 mt« ¥^*V5I4. o] 1-^3.^ ^#3.3-^ 5 m^l ^91 #"flS. Pd(acetate) 2 
(2.89 rag, 13.0 yraol), HB^Hl-S.s!}^^. (3.62 mg, 13.0 ymol) ^ ^^im°>^elw 31 
H&(-7l^(^lEl-#^-^.S.3f)l^)^.5llolE (20.66 mg, 26.0 pmol)^- 18 ^1^ < ?> 90 *C^1 

Ai StiV^A^ til-^-Al^Cj-. ti>-g- 18 Al^> ^ofl Aj-7] ^V-§-#^: 3*}-^ ^ 

65 tS 24 Al^<a- ^2:*>^ iJLxdl 7H-^<& ^iH^Efl a <2j- iciL^l 
olS2] ^-^Sfl 10.48 ^^^-(^#: #^=7l^ 50.2 M=%). °1 ^-*fl<q 

^V^(Mw)^: 144,000 <^1J1 Mw/Mn^r 2.4 
200> ^ AHI 35: ^Lij} 7>^^<j- pfl^ojl^la / ^yfl ^-7> ^tfr*H (4£pfl : 



Pd(acac)?) 
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20i> 250 me #e}-^3.^ ^^lS. ?HH1^# ^tH^l^- (16.74 g)^ iciL 

^ (4.44 g)4 -g-nfls. #^<S 37 m£» ^^4. °1 t^^i t~^<3l (5 meW 

o] Pd(acac) 2 (4.79 mg)4 B2^>°l«.^3E^a (4.41 nig) 2}- t^^S.^ (2 me)<*f| ^£1 



65 ICS. 24 a]^<5> i^ti^ 7>4^# ^l^^l^^S- 

12.96 &i=K ^r-i:: SJn^ #^7]$ 61.2 ^ %). <>1 f^fls} ^^-S 

^(Mw)^: 164,000 ol^L, Mw/Mn^r 2.02 o)^. 
202> ^AH] 36: ^ijl ? >^^A> pflfHl^l a / g^^^ ^-7> *fl3E: (#nfl: 

Pd(acac)s) 

203> 250 rofc 3 313. ^^S. ^iLVl! 7HH^<> ^iHl^Efl^. (14. 64 g) ^ 

(6.14 g) 4 (37 mi) ♦ °1 1-^3.^1 «^-<ffl (5 ntfH ^r°l # 

nflS. Pd(acac) 2 (4.19 mg)^ HB^}o)^.*n^ i: ^ (3.86 mg)^ ^#S^t»]|h}- (2 m£)6fl 

Efl e ^7] ^(^1 bH-^S^I ^ o] H(22 . 1 mg)* Jf-^JL 18 90 
TCo)H m^>^^ ^r-S-^m^l-. 18 HI <#7] 4^ 41^*4) Jf-^H 

^-g-^H 65 °C3- 24 a]^o> ^S^M -^-I^iL^ icji^l 7>4^^-t> ^^ofl^Efls ^ 
^] 12.08 g^r 5L^ #^7)^ 58.1 ^%). °] f^-g- 

^7f^(Mw)^r 116,000 <>l&ul, Mw/Mn^r 1.97 ol&t}. 



c^^o}^^- Efl HHf7l ^(^(1 B}-#^S2il ^ )^Bl] o] e (25.2 mg)^: 18 >*|?b§-t]: 90 
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205> 250 me =3 €3. 5-2n JtMl-2- d >>1| ^1 °1 H (13.57 g)^ flJj-gicJiidl (6.82 g)3|- 

(42 m£)» Jf^VSl^. °1 l-^3.ofl (5 me)^l ^rtl #*flS. Pd(acac) 2 (3.9 

mg), B^AHts^j^ii^ (3.6 rag) ^ (2 m*H ^-^1 ^tifl^o}.^^^- £jlH&f- 

?1 ^ ( € e}*f--2-3. *|| (20.4 mg)» M^uL 18 ^1^°J: 90 °C 5L«HjpS^ *> 

-s-^m^-. is ai^> ^ >a-7i #-§-#^ 3)-^ ci]^ofl ^.<a*v^ 

^S^. °1 ^7lS ^s)^ sl^tb 65 24 

^lthS-tl: n^S-^ 5-^^.^-2-oHHl°lH^ ^-f^l 10.4 g^S: ^^T=f(^: ¥ 

#^7)^ 51.0 ^*%). °1 ^%r^ &&%Tt ^r^(Mw)^- 231,000 
Mw/Mn^: 2.11 °}$Xt\.. 

206> ^aHI 38: 5-ka<iil-2-9]-fo1-^E|lolI / ^-fi 2r:jiLyn -¥-7> ^g-^Hfl *fl^: (#tfl: 



207> 250 me 3 313. #^3^1 5-^^.^1-2-^^ (8.2 g) ^ -^i^LyA (3.2 g)4 

1-^-^1 (47 me)l- ^^V^. °1 ^#^.5-^1^: (5 roeH ^91 ^flS. 

Pd(acetate) 2 (3.2mg), HS^H^sn^i^ (4.0 mg) ^ cHl^V^^ ^(3!^ 
^ ) ^ efl ol b (40 . 0 mg)» ^^Kn 18 *m^<£ 90 "C°1H M^}^ igr-g-^rf. 
18 M ^7) ofl^^l ^-<y*H ^^1"^: 

. ^1 -fra] ^715. ^a^i s^tb ^i^H 65 °CS 24 

^is}*) ^-^^3\- i^M.^ 7>^£^ 411^1^ 8.85 g* ^^4(^: ¥ 



Pd(acac)?.) 
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S.±*\ %-*%7)& 77.8 ^ ^:*HKMw)4 198,300 <>l&:il, 

Mw/Mn^r 3.44 °}%Lt±. 
208> ^ahi 39: zfcjb£gb£ ^flHI^Efl^. / ^ ^ 7 > g^S^l 

Pd( acetate)?) 



# (9.19 g)3f l~f-<?fl (30 mim ^°^}^. °] #3fciH<H| ^^--S^m (3 

ml) 41 *rtl Pd(acetate) 2 (1.98 mg), Hb1a}°]#S.^3£^ (2.47 rag) ^ ^^^^ 

^ 31 B e}-7l ^ ( Jffl Hf#^S 5)1 ^ ) J2.3HSU4.1 mg)* ^^n. 18 ^l?!^ 0 ! 90 ic^^ 51 

is *m ^ ^-7} ^m*^i ^gsn * 

65 °C3- 24 Al^o> £3:SH *M i^L^ i^-VH ?HH1^ ^^3] so] ^^fl 

8.28 g * ^Sft^K'T 1 *: SLic^ ^7}& 60.5 f^%). °] f^3g$ 
€-*HKMw)£: 132,000 ^^31, Mw/Mn^r 2.69 <*l°i4. 

2io> l: pLg^g^U: -fi-nfloflA^ 5-^A^l-2-7>^^^> g^L^J, ^H^jj 
Pd(acac)s) 

2ii> ^^r£» 60 ICS. i&sH^l ^ 114 

*H*H 5-^^-2-^4^ s]a> JfTgofl^asJ x 23 g (^-<a€ #^7l^ 6.4 

212> 2 ^1 4: -g-ofl^ 80 °C p1 g>gl ^L^gdld 5-^^]-2-7V^^ 

^> ^i^Ell^ ^^-(#pfl: Pd(acac)?) 



209> 



250 me 4^3. fa}i3i ^ iciL^ (phenyl norbornene) (4.5 g)4 ic^.^ 
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2i3> *}7l a t+El-q- *}$\- £<>1 65 , 70 , 75°CS. ^ 

±r 114 ^^tb U-^^ ^f-^>-§-^r -S*1*H 5-^^-2-^V^^^ JfiHli3l=-fr 

214> [5. 5] 





(mL) 




(h) ; 




Mw 


Mw/Mn 


[g] 


[%] 


a]ia<H| l 


BENB(20) 


60 


18 


1.23 


6.4 


124,600 


1.54 


2 


BENB(20) 


65 


18 


1.30 


6.7 


134,200 


1.67 


a|5l<m 3 


BENB(20) 


70 


18 


1.52 


7.8 


137,100 


1.68 




BENB(20) 


75 


18 


2.15 


11.1 | 146,100 


1.88 



2i5> tiljaofl 5: KallvOPdClbjiMHl 5-^^-2-91^ g^V pfllHI^Bfl ^ (# 
^]:#pfi^l=4000:l) 

2i6> jELej-o] ^u]|o] r(allvl)PdCll ? (6.0 mg), B}# 3|BB^]^( ^#^-2-3.2)1 

(22.5 mg), 5Sl4 0 ltS.^i£i^ (12.0 mg)* 100 mL 4^3. l-e^a>fl ^3 
^>^4. o] ^e^aiofl *^<$ 5 in«» ^5^. 250 mL 41 #^3.<=»fl 5-i^^.^l-2- 

7V4€^^r ^llH^)l = (10mL)2)- l-^-ffl 20 ^S}^. -tf^H ^fl -§-^* 
-§-^°fl ^^^}JL ^ ^r£» 90 "CS. ^t}. 90 'C^H 18 ^>-§-#-i: 

2i7> ti]jj7^1 6: r(allvl)PdCll2_#pfl^1 5-^Vll-2-?V^^^> ^-iHl^Eflg^ ^ 
^1:#pB#b1 =500:1) 

2i8> ^3fo] wi-i o>o)]Ai r(allvl)PdCll9 (18.8 mg), ^^^(Wl-^T-.S.S.^l 

^il^HH (70.6 mg), S2]4°ltS«|^£i?l (36.1 mg)* 100 mL 41313. 1-^3.^1 ^-^ 
.51-534. °1 1-^3.^1 #^-<a 5 mL* "49X^. 250 mL 4] 313 t^ial 5-^J±^-2- 
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7V4-M^# ^^^^-(5 mL)4 1-^-^1 20 mL« ^^S^. -8>&«*IM -8-^-§: 3:^1 
-g-cjjofl ^og^ avo. 90 ° c s 90 "C «1H 18 Al*Vf-«& ^aI^ 

219> tilJa^l 7: r(allvl)PdC11g_#^^1 5-^^-2-^>^^^> ^'Hl ^l^ Mti^ 

^n:#pfl^l=10Q:l) 

220> csj-o] Uj-^ o>oflA^ ^nflol [( a l lyl )PdCl ] 2 (188 mg), Bfl ^ ^^S^] 

^m^HH (1.06 g), H^a>o]^s.^!^S^ (361 mg)» 100 mL 3313 #^3.<^] ^-<g*> 
<%t\. o] ^^3.6)1 io cut ^£4. 250 mL 4}31a #^3.^11 5-^^-2-^ 

4^a> ^^^BljsdOmL)^- ^-°ti 20 ro£ ♦ ^^>^. ^°\}*\ -§-^ ^IMI 

-g-^ofl ^«3^>JL 90 °CJS- ^r^4. 90 °C <*H 18 Al#§-<& ^-^IW ^#^r 

22i> i ufl^l 4 <HM <£ ^ w><4 ^-o], ^^£7> 80 "C 

o] 100,000 ^^-^l^m ^ ^r€-°l 40% ^^lft^. wl^l 5 ^fl^l 7^ ^-f «J-<>lH-S.7>^ 

7^ ^n})7} 80 °C ol^-ol ^-fofl^ <t<£^^- ^ZL, JIB^ ^ 

^€ ^ 2{-§-7H ^nfls} a]%^s(-7> ^<H^1 100,000 ^ 
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222> ^Alofl 40 xfl^l 42: ^^7lt Jlg^ fflj »1 

Si 



*H -n-S) 7^ tb ^, #£<*1H 1 ^-tt £5^5} JL, t}a] ^ ^71^ 

100 £r£<M 18 Al^> &2if;}<%t\.. ^ 3f. -io °C^]^ 10S ■§-<£ Ji#* * 
H(knife)S. -B-sl 71^: ^^1 ^gfi-fr ^i^M ^*fl ^>7> 2% ^t!- ^ € 

f-^r <£&4. o]^ 5g^-6\) tfltt ^-*fl, 400 tfl^l 800 nm^l^i^ ^- ^^51, ^ 

l-(n), #€^V (nx-ny)^l- (ny-nz), ^ W ^ ^ x-axis^ SKRth)^ 

224> * ^ o]^ o>«fl(Abbe) ^4^1 ¥^ tfl^: ^€#(n) 

* ^Sfca, ^-^§3l(#7> 3]^r 7l7l KOBRA-21 ADH)# o]-§-*H fl-**> 

#(Re)-§: ^aH"*}- ^-§-^4^ ^£7} 50S. ^3 #(Re).£ ^, *\ 

7} 2<H1 n^-eH ^4 ^ ^ x-axis^ SKRth)* Tfl^-SW. 

225> 2) 



227> 5Etb Re Q Rth ?HH upf<^ ^#^> (nx-ny)sq- S^WCnynz)* 31 



223> 



4, <gX|o) 19 £ ^Ajofl 25 <*iH ^^r -&*H £^*H ^>7l S^l 7l^fl 



226> 



x cos Of 




sin 2 0,- 
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-I 1 3- 


-g-^ S-^ } ^-i- -IM 1 






(w) 


(%) 


n 

(*») 


(nx-ny) 
*10 3 


Rth 
(nm//an 


(ny-nz) 
*103 


40 


^W(10(» 


THFC560) | 


114 


92 


1.52 


0.008 


5.78 


5.78 


*|A]d|| 

41 


•*J*MI 19^1 
(100) 


MC(360), ?! 
TL(200) 


120 


92 


1.50 


0.009 


2.13 


2.13 


42 


Wl 25-21 
f'tMl(lOO) 


TL(560) 


103 


91 


1.51 


0.012 


3.29 


3.29 



229> E^, ^Ajofl 40 tfl*] 42^ ny > nz Si HS^HNHH IfSi 

R9* ^8*rSl* ^7>^5I^, Rth7> *M| ^flS. vi]7> 

^-#^»(negative birefringence; ny > nzH ^ 3*^-8: M-eNl^r. 
230 W ^s-o. ^^.oj ^^^-o] *>7l 3-& 

3) 

nx % ny > nz 



231> 



232> 



233> (nx ^ igxfl^ ^(slow axis)^) M**lul, ny^ Ji^ ^(fast axis)^ #^1^1 

JL, nz^ ^ t^f°14) 

£r JLZ]*§ ^}^} ^"*W 5L<$5%$r ^-%-7)<>) ^ ^1 ^^°] # 

t 0 1°11 ^-^H LCDCLiquid crystal display)* SL^^M SLS.si\ 5.*]^ 

*}-§- ^ ^ ^W^-S. a>-§-^ ^ c^Tll ^q-. 
235> ^aHI 43: -g-lHl^le, ^AVU pva ^ 
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80mA^ ^^-S. 6m/min^ 2^ ^3£) = (line speed) 5. 3 s\ SS-M-(corona) ^ ^ ^^FHr ^ 
#^§- *>-§-ia-a- ^^r 2 ^ 20.7S.SJl, ^(diiodomethane)-!: *>-g-$l 

^ ^ 22JE #^£r 76.9 mN/m°l &c}-. 



3\-S.7\ 44 %)-§- 10^=% PVA ^-g-<*!-°5. «(roll) W« ^, 80'C<*lH 10 

£2, ^ ^-^ofliBfls i-^^i ^-*|) ^-g-o] PVA ^^^r ^^V^4. 



^ ^ ^-§-711: S^fe JHE)^ ^ 1^.2-3. ^ #^»^> 

-g-71* i^-sKr ^^a^l ^*Hfe ?#°N *W ^ ^-§-7]« 7>*I ^"t^Hl ^ 

^-^o] <#3Lf>}5L, $-$.^7} ^3L, <g<?>^ ^ #£7} 3.7)1 yfl^^M €"3^ #*}-7.flj§. 



237> 



SS.M-(Corona) ^3 ^ 30 & °ltJH ^l-^l ?J2€ PVA ^^-g-( iodine typeAS -f- 



238> 



-g- ^S^^r ^ ^7]f i^-SRr ^tb #*fl *M 7^V» 
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i] 



ii ) 15^ U-n- -fM ^tt?l ^lS^fl; £ 

iii) ^l-Sr-i: ^|*« ^ SZ-^, #7) ^nfl^ ^jzj- ^>fl wfl^^^ ^ *(|2 

-fM-g-nfl ^ ^-71 ^# 80 °C ^ T ^ 200 M ^rH^-H, 

$ 3-g-7l» ^"fi-*Kr i^L^Tfl 3L#*fe ^H^^-g-^ SM§ 

^-7) ^-71 #^*|] # ^*jH « 50-800 ^%<>1 

^, ^71 i&^Sfl # ^^=ofl cfltb ^"71 ^-7>^-Sj|S} ^£-£r 50% ^ ^-8-71 « 

( 1) 
[-0-(A)-0] n M(Rl) 2 - n 

M^r 10^ ^o]^.; 
n £ 1 2o]ZL; 
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Afe 1 tfl^l 20^ 7\A ^ «l, °Hi, °VM, Si, 

Ge, S, 0, N ^ ^^V* S^"*Kt SLfe 7>x] ^ <£^, <>>^, ^l^l 



Ri ^±.\ l ifl^l 20^ 7>x] ^ , ^1^, 

^^^1 &&<r- 3 vfl^] 12^ ^^-riS SEfe *1 

igr±.^ 6 40^ <>Hi; ^ri^r 6^1 40^ 6}^; ^ 

2^ ^ 7 xfl*l 15^ o>^(aralkyl); 2.^ 3 ^ 

*| 20^ <^7]^(alkynyl)^l^-. 
[^^J- 2) 

*fll*^f| SM*!, 

*}7] QW 23. 3.*]$^ M*. SE^r 3.2.S. a^S)^ ^8-£-S ^Vfe 

WW 2) 

D-(R 2 ) 3 - c [X(R 2 )d]c 

D ^ 15^ ZL-i- -S^i^H ; 

c^r 0 3^1 3*r°H: ^^ji; 

(fe. X7> ^ %<?] ^ 1°]3L, X7> ^<?1 ^ o. t 2 oH, X7> ^3^1 ^-f 3°1 
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R 2 ^ ^i; l *fl*l 20^ ^ 7>*1 ^ ^ 

^, t^^S. S^r ^ 3 12^ *l-&3.«i; &s\- 

^iS *1 ^8:3*1 ^ 6^1 40^1 <^>>1; MtiS Sfe 

*1 ^ 7 15^1 oV^(aralkyl); SEtt fBx*r 3 202] ^^(alkynyl) ; B. 

sK^^r 1 10^1 SE^r 7H ^ M)^, BeKfB^r 1 *fl*] 10^ SEfe 

7H ^ ^Al)^^; HBlC^^S. *]^r€ 3^ ^ 3 *fl*] 12^ 

£3K^M=~fc3. ^ 6 *fl*l 40^ <>HD^1i; B 

E](^iS. SE^r ^l^*] <&£.^r 6 40^ Bb](^4i^ 1 

io^ 7>x] ^ SWD-WI; BeJ(i£3H^3. *m€ Hfe ^ t& 

^ 3 ifl*l 12^ Al^S.^)^Al; BsK^^S SE^r ^ 

^ 6 40^1 o>€)^4^1 0 l^; °H *1^7lir 7>*1 ^ ^-S^ZJ, 

3) 

(R 3) 2 D-(R4)- D (R3) 2 

#7} 3°iM, 

D g R3^r 2°fl*| R 2 ^ 

R4^ liflx] 5^ Ajtg SEfe 7H ^ 2^ W^-diS. *1 

6 vfl^l 20^ oj-m; ^H^S. *l€r€ SE^ ^^-S)a] ^ 7 vfl^l 15 

^^(aralkyDom. 
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31 



(J*«H 4) 
[Cat] a [Anion] b 
#7l 5^*1 4°)H, 

Cat ^r±; m ^r, 2^ ^f, SE^r #°l^r^ ^o]^; ^ o]s. o^o]^ 

#*V^|- 7>^1 15^ -B-7] 3^-#o] ^ 9X°-^', 

Anient ^-7] 1, 221 3^#2} ^ }H] <**>7fl afl^€ ^ 5fe -§- 

ol^o]^, ^.SIlolH, [SbF 6 ]", [PF 6 ]", [AsF 6 ]-, ^^^Hl^HS. 

(perfluoroacetate; [CF 3 C0 2 ]~), ^#-f-.£_3-5.5.:ff)_SLvi]o] (perf luoropropionate; 
[C2F5CO2]-) , 3E| i\] 0} HCperf luorobutyrate ; [CF3CF2CF2CO2] - ) , ss) #S.5fl o] e 

(perchlorate; [CIOJ"), sj-^-l-^-^^^^^HCp-toluenesulfonate; [p-CH 3 C 6 H 4 S03]-) , [SO 3 
CF 3 ]-, iLBj-EHM, ^ "tS^ilS. ^1^7^- 91 <L£- °l^M*l ^S.^ 

a S}- AA 'SM*^ -g-o]^ 7^1- M-eNM , °1«£ cat 5}- aniorH ^7l^o S f^o] 
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4] 



#7) 4^ <^o]^ a^-^ -fM^ [NH(R 5 ) 3 ] + , [NH 2 (R 5 ) 2 ] + , [NH 3 (R5) 1 ]+, HL 

[N(R 5 ) 4 ] + <£ Q&w', [PH(R 5 ) 3 ] + , [PH 2 (R 5 ) 2 ] + . [PH 3 (R 5 )i] + ,3£fe [P(R 5 ) 4 ] + 3E^5Ltt; 
[C(R 5 ) 3 ] + <?1 *hS.*. [H(OEt 2 ) 2 ] + , [Ag] + , [Cp 2 Fe] + <LSL 5 H?!^, 4>7l 



403} o>li; ^-S-^l^-S. SE^r o>^; S^r ^ 

7 vfl*] 15^ o>^( ar alkyl); SE.^- ^5-31^3. <W& 



^ 3 

<#7) sj-*}-^ 4^ ^.5flo]E <£-f-*HHB7} ^>7l 4a BE^ 4bS. 



5} R5^r 1 vfi^] 20^ ^ SEtt 7>*1 ^ fS^lls. <M 3E*f ^€ 



5] 



(Sj-flH) 4a) 



[M'(R 6 ) 4 1 



(s)-^ 4b) 
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[IT (OR 6 ) 4 ] 

^7) 4a, ^ s^-^H 4b<M, 

R 6 £■ fe^s. ^l^^M- i *fl*l 20^1 

SE^ 7>x] ^ 5£^ fS?|o 5 4)3.3 5=^ *l«r3*l 3 *fl 

*1 12^1 a] #5.^; flrsH^.^ ^ltS 6 40^ 

3 *fl*l 20^ 7>*1 ^ SBUM-M^l SEfc fh^^r 18 48^ ^ 3E^r 7}*| 

^ He)^>l^^l7l- 6*fl*l 40^1 o>^; fS^lS *|:8:€ ^cr & 

£r 7 152] o>^(aralkyl)om. 

6] 

*1] 1 , 

^-7] -B-7l-§-Bfl7> i^tSSit, t£SS!^l ^ ^ ^IrS. o]3z 

7> *fl2^. 
l^T 1 * 71 

^1 l *M SH^i, 

^71 -H-71-g-cfl^ #^=o] ^-71 ^Sfl -§-<*] ^ # ^ tflti] 50 400 %9l 
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l^=f-*X 8] 

-fM-Ms] ^7) # ^ tfl*l 50 200 %«?! 

9] 

*n i in xw-h, 

#7] ^«>-§-£| T7> 80 °C < T (£5.) < 170 T: 1 ?! 3* ^8-2.5. -sKr ^ 4" 

1^8 ^ 10] 

T7> 80 °C ^ T (^rS.) < 150 *C<?1 ^ ^ 

[^T 1 * in 

*ll i ^1 Stl^H. 

€ #*fl 5L^ffe ^-ir ^ .2.3. ^ ^ *}-§-7l» i^fe 

[$^* 12] 
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#71 #*fl 10 ^ £o]^-4-^r ■Q-fr*}^ 1 l-ol) tfl-gfl, 15^ 3L 



Tfll^nfl 1 tfl*] 3t; ^ #7l ##"1)3 ^4 ^>7fl tifl^^W *r ^°]^* 

[^^J- 13] 

*ll 1 &<H^, 

1/2500 1/200000^1 ^r-g-^H ^^Hr *Rr ^ 3"§-7l» 

14] 

*ii 1 w 5a^*i, 

^-71 ^ ^-§-7l» ^--H-^ ^^7^) 5j-%#^ ^ ^-§-7l7> ol]^BllS7l ^ «M|^7l 
15] 

»i 1 sa°w. 

#7] ^ ^-g-7l» t-R-*Kr ic^^l ^#0] ^>7l S|flM 5S. SAlS|^ 3^#<*1 



(3M*H 5) 
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R 7 



R* 



R10 



^-71 3^-«H 5<%*\, 

m£r 0 4^1 ^^°]^-, 

R 7, R8, r9 ; ^ R 10 ^ ^ £ ^M-^ q-^ ^--g-711- M-eHH, u^l^r 
7]o}^ > R7, R 8 > R 9 ^ RlO ^ ^^S|<H 4 12^ 5L^- Si^r H 

1-, JE^r 6 ^^1 24^ « 0 >^ JL^]Mr ^ &-<^, 

^-71 4^-7]^ ^i; ^-5.31; l ifl*] 20^ ^ 3=*r 7>*1 ^ €^ l 

205} 5E^ 7>x] -g;^ ^^(haloalkyl); 1 *fl*l 20^ ^ ^ 7>*| ^ 

H £*H^d; l .20^ ^ 7>x] ^-a ^s.^^; 3 20^ &q H 

^ 7>*1 ^ ^mCalkynyl); 3 20^ 7>*| ^ ^3.^1^ 

(alkynyl); ^]^, «S3ffl, UrS.^, te^Td. I£*r t^t^i 

71M- xl^-s)^! ^ 3 122] A]^o^ ; ^ f ^Tfl^, <yr7l^, 

^sL<M, ^L^tW, SE^r ^S^l^S. ^m^7HM- *]^r£|*l ^4i*r 6 40^ 

^Hi; ^ <M, <£^, Q?]^, ^S-JH, ^s.'M, te^lN, se^ Utt^Ni 

M- 7 1531 o>^^(aralkyl)» , 

^-71 ^ ^-§-7l±r ^^S. ^>M- o^o} a>^ ( ^ o li i£ t ^3., Sfe l±€r* 5. 
D^r-b tflfisHr^ ^- A j7](non-hydrocarbonaceous polar group) °]^, 
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-OR12, -0C(0)0R 12 , -R n 0C(0)0R 12 , -C(0)R 12 , -R n C(0)R 12 , -0C(0)R 12 , 
-RH0C(0)R 12 , -(RHO)p-OR 12 , -(OR n )p-OR 12 , -C(0)-0-C(0)R 12 , -R n C(0)-0-C(0)R 12 , 
-SR 12 , -R n SR 12 , -SSR 12 , -R n SSR 12 , -S(=0)R 12 , -R n S(=0)R 12 , -R 11 

C(=S)R 12 , -RHC(=S)SR 12 , -R n S03R 12 , -S03R 12 , -R n N=C=S, 

-NCO. R n -NCO, -CN, -R U CN, -NNC(=S)R 12 , -R n NNC(=S)R 12 , -NOg. 

r z 12 R « ,r« / R12 

-C(0)N( -R«C(0)N( _ N / _rii N ( -OC(0)N x 

-R NO2, \ R 13, X R13, x R«, x R 13 • V 3 > 

p o 0 0 0 0 

/ 12 if MM II II 

-R110C(0)N( -SR12 -R«SR' 2 -OSR< 2 -R 11 0SR1 2 -OSOR12 

\ 3 o > o . 0 . 0 ' 0 

o 

r,n^il^ D i9 ✓ R 12 y R 12 /OR 12 .OR 12 R< 2 0 

-R110S0R 12 _ B / R _ R11B / _ R11B / _ B / | || 

" , X R13, \R«, ^0R«. x 0Ri3, -hJ-C-R 13 . 



0 



A /R 14 _.A/ R14 

-R11N-C-R 13 , -I^I-C-OR 13 , -RI1L-C-OR 13 , pi 2 R13 » R 12 



R12 0 ri 2 o r 12 o -c-c: -R 11 c-c x 

" i \ R13 



O Ri!0 O R«0 0R« /OR^ 2 0R1 2 

if T II II — P / — R11P —OP 

— ^ — i— C— OR". -RHC-N-C-ORI 3 , K \ 0 R13, " NjR". \0R13, 

.OR1 2 n/ 0R12 fl/ORi 2 II/OR1 2 ?,0R1 2 
-R»OF< -p( -R"P( -Op( m m -R 11 OP( rtDl J 

x OR 13 » X OR 13 » x OR 13 » x OR 13 > ~ x OR 13 l 

-#7l 3j-§-7l^ zj-zj-s} R iii=. 1 xflx] 20^ ^ 5Efe 7}*] ^ <£z]; €4^r 1 

iflx] 20^1 7}*1 ^ -&S^(haloalkyl); 1 20^ ^ SE^r 7>*1 ^ 
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^ <g^; i vfl^i 20^ Hfe 7>*1 ^ *3.WI\i; 3 20^ a 

7H ^l^(alkynyl); 3 xfl*l 20^ ^ SEfe 7>*1 t^t?l^ 

(alkynyl); 1^*1, 1*5-^, *3.«*(id. ^^l^S ^1^7^ 

*ms)*l ^ 3 vfl^l 12^ Aitst^; tf^. * 

S-tTil^, ^m^M- 6 vfl^l 40^ o>^; £^ £afl, «&?!| 

^, ^7i^, ^s-^i^s. ^msiTSM- ^ 7 

vfl^l 15^ oV^CaralkyD^H, 

R 12 , R 13 , ^ R 14 -Br ^ffl; fh£^ 1 20^ -S3 7>*} ^ 

^; 1 tfl^l 20^ ^ 7>*1 >£3l ^^^(haloalkyl); 1 20^ 

^ 7>^1 ^ <yr^m; l tfl*| 20$ ^ ^ AA ^ ^^n^; €^ 3 

20$ lE^r 7\t\ ^ <£7m (alkynyl); 3 20^ ^ 3L±= 7}*) ^ ^S.^ 

7]vi(alkynyl); W*. *3.tf<L. Xfe flt?l^ *1 

^slTlM- 3 ifl*| 12^1 <£^, ^Tfl^, Wd, l-S- 

tt 3 ^. te^^l, ^fe tbs-^l^s. ^l^MM- ^ &±.^r 6 40^ <^vm; 

^, SH^. ^3.^3, ^S^N, tSt?l^S. *l«r^l^T-f 

^ 7 tfl^i 15^ o>^(aralkyl); 5E^ , «3.W*1 , 7>^^] , ^S7>^ 

pxr 1 10^1 ^°)^. 
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*f| 1 Sl^H, 

#7l -g-<*H ^ JL^m -i-^l^^l SMHMr T3| i^fe # 

17] 

*fl 16 W $a<H*1, 

^•71 ^7} ^ ^-§-7] Pli^" 3-?)*$ #31^31 fl-W^I "# 7 1 ^ 

a)-g-7l# i^€>Hr tflsfl 30#% ^ ^^-S. *Kr ^ ^7l* 

18] 

*1] 1 5a<>H, 

^ ^-§-7]» S^Hr JIBl^ ^-31^3] ^ ^-§-7] J2S^ 

^^1^7> ao^u. 

[^^J- 19] 

*A 1 sa^i-H, 
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*|-g-7l«- S^Hr jIBJ^ -M**! *^>*CMw>°l 100,000 ^ 

1,000,000^1 3* ^ o.S. ^ 2J-S-711- Jae^ ^> ^^1^ 

Wtt 20] 

»1 1 * 7]^^ $^(liff)ol ^°]5L 100,000^ ^ 

21] 

*ii 20 ^1 sa 6 !^. 

#7l ^ ^7] IS. S^s^ e^H^ flKRthW 70 ^fl^l 

1000 nm^l 3* ^°-S. SRr °1*<H3 
1) 



FL = A(n -n 7 )xd 



l th 

n y fe ^ 550 nm«*lM ^3 ^(fast axis)^ ^Ir^Jl, 

n z fe ^ 550 nm^ ^-f^U, 

22] 

^ 20 ^1 $I<H^. 
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(nx ^(slow axis)^ ny^ jU? ^(fast axis)3 

231 

*n 22 *j-<>fl 5a°H, 

^. 7 ] 3g--sj- ^-§-<>l LCDCLi quid crystal display)-§- ^T^Ji C~I-iilHS (negative 

C-plate) *g %n ol-g-s)^- 3}^ ^ W <>llHd 

[$^* 24] 



<^*H 3) 



nx % ny > nz 
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